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DETAILED ACTION 
Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

1. Claims 1-4, 6-14, 16, 17 and 19-20 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Matsumoto (JP 2001323056). 

Matsumoto discloses aliphatic polyesters. Said polyesters are the reaction 
product of polylactic acid and an oxazoline (abstract). The polylactic acid may be 
produced from the ring opening polymerization of a cyclic dimer [0010]. The oxazoline 
compound may be 2,2'-diphenylene bis(2-oxazoline) [0014], [0021] and examples. The 
oxazoline is reacted at a temperature of around 220C [0036]. The molecular weight of 
the polylactic acid, before reaction with oxazoline, is from 50,000 to 300,000 [0010]. 
Matsumoto discloses the use of the oxazoline to terminate the carboxyl end groups of 
the polylactic acid, however, it is the Examiners position that use of the bis(2-oxazoline) 
inherently crosslinks, or chain extends, via reaction between two neighboring polylactic 
acid end groups. The "rate of increase" (which Examiner notes is not a "rate" rather a 
ratio of MWinitial to MWfinal) required by Claims 1-4, 8, 1 1-13 and 20 requires only a 
10-35% increase in molecular weight. Since the oxazoline will inherently bond two ends 
of neighboring polylactic acid chains the Examiner finds the small increase in molecular 
weight to be inherent in the reaction of Matsumoto. Thus, the limitations of Claims 1 , 2, 
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3, 4, 9, 10, 11, 12, 13, 14 and 16 are met as discussed above. The polydispersity of 
polymer compositions is high unless specific conditions are met to yield a low PDI. 
Since the reaction conditions of the polylactic acid have been met the Examiner finds 
the PDI of at least 1 .9 to be inherent in the composition of Matsumoto, as required by 
Claims 8 and 20. The wt% of oxazoline is disclosed in Table 1 to be from 0.4 to 2, as 
required by Claim 17. As the composition requirements have been met Examiner finds 
the properties of Claims 6, 7 and 19 to be inherent. 

2. Claims 1-4, 6-9, 11-13, 16 and 19-20 are rejected under 35 U.S.C. 102(b) as 
being anticipated by Bonsignore (US 5470944). 

Bonsignore discloses the production of high molecular weight polylactic acid or 
polyglycolic acid. Said polylactic acid is produced by reacting the carboxyl end groups 
of the polylactic acid with bis-oxazoline (abstract). The polylactic acid or polyglycolic 
acid may be produced by the ring opening polymerization of dilactones (Column 3 Lines 
62-65). The molecular weight of the polylactic acid before the reaction is 2,000-15,000 
(Column 1 Line 17). The molecular weight after reaction with a bis-oxazoline is 50,000- 
100,000 (Column 6 Lines 26-28). This ratio of before and after MW's meets the 
requirements of Applicants ranges of Claims 1-4, 8, 9, 11-13, 16 and 20. The 
polydispersity of polymer compositions is high unless specific conditions are met to yield 
a low PDI. Since the reaction conditions of the polylactic acid has been met the 
Examiner finds the PDI of at least 1,9 to be inherent in the composition of Bonsignore, 
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as required by Claims 8 and 20. As the composition requirements have been met the 
Examiner finds the properties of Claims 6, 7 and 19 to be inherent. 



Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 

USPQ 459 (1966), that are applied for establishing a background for determining 

obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

3. Claim 15 is rejected under 35 U.S.C. 103(a) as being unpatentable over 

Matsumoto or Bonsignore. 

Matsumoto and Bonsignore include elements of the invention as discussed 

above. Matsumoto nor Bonsignore disclose a reaction time of between 5 and 40 

minutes, as required by Claim 15. The time of reaction will dictate the crosslink density 

and thus the molecular weight of the polylactic-co-oxazoline product. The molecular 

weight of the polylactic acid dictates the overall properties of the resin. Higher 

molecular weight will yield better strength and mechanical properties than low molecular 



Application/Control Number: 10/529,449 Page 5 

Art Unit: 1712 

weight polymer however too high of a molecular weight will lead to difficulties with 
molding. 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to tailor the reaction time of Masumoto or Bonsignore in order to achieve the 
desired crosslink density, or molecular weight, of the polylactic acid in order to create 
articles with superior molding properties. 

4. Claims 5, 10 and 17-18 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Bonsignore in view of Matsumoto. 

Bonsignore includes elements of the invention as discussed above. Bonsignore 
discloses a start MW of 2000-15,000 and an end MW of 50K-100K. Bonsignore does 
not disclose the use of an end MW of greater than 150K, as required by Claims 5 and 
18. 

Matsumoto includes elements of the invention as discussed above. Matsumoto 
discloses the use of a polylactic acid of MW between 100k and 300k because when the 
MW is within this range the physical properties, such as strength, are excelled [0010]. 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to include in Bonsignore the use of an end MW of between 100k and 300k, as 
taught by Matusmoto, in order to create molded articles with superior strength. 

Bonsignore does not include the use of a specific bis-oxazoline nor the amount of 
bis-oxazoline useful to create high molecular weight polylactic acid. Matsumoto 
discloses the use of 0.5-2 wt% 2,2'-m-phenylene bis(2-oxazoline) [0021], Examples, 
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Table 1. 2,2'-m-phenylene bis(2-oxazoline) is preferred because of its stability with the 
polyester resin [0021], and the amount used is preferred so as to minimize the amount 
of unreacted bis-oxazline in the composition [0021]. It would have been obvious to one 
of ordinary skill in the art at the time of the invention to include in Bonsignore the use of 
0.5-2 wt% of 2,2-m-phenylene bis(2-oxazoline), as taught by Matsumoto, since this 
amount of said species is taught to have superior stability in the resin and this would 
thusly lead to a superior end product. 

Conclusion 

5. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. LI (US 6153231) discloses the reaction mechanism of bis- 
oxazline reacting/crosslinking with the carboxyl end groups of polymers. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Alicia M. Toscano whose telephone number is 571-272- 
2451. The examiner can normally be reached on Monday to Friday 8:30 AM to 5 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Randy Gulakowski can be reached on 571-272-1302. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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